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( 1 ) 
Introduction: 
In 1973 Pacific Unj.versi ty College of Optometry conducted a 
vision screening program within the various elementary schools in 
Forest Grove. The vision screening program was set up so that 
individuals who were bP.low the norms in any one area of the vision 
tests received a. comrlete vision examination at the place of their 
choice. Frequently individuals came to the clinic at �cific thus 
enabling us to obtain more knowledge h�r t,;i lking with the parents 
and obtaining case histories of school achievement problem5 , 
�rpose: 
The purpose of this thesis is to determine whether there existed 
any diii'erence between students having school achievement problems 
and those having low performance of the vision screening examination. 
Review of the literature: 
Gordon w. McKee's study on vision screening of preschool and 
school age children reported in the September 1972 issue of the 
AOA .Journal indicated there was a need for a re-evaluation in basic 
school screening, 
We know that visual acuity has been the basis of 
vision screening referrals for years. Too many 
of our nations young people are needlessly going 
down the academic drain as a result of inadequate 
identification of the etiologies of their learning 
problems. There is an urgent need for the establish­
ment of more thorough vision and perceptual 
screening programs in order to identify those 
people in our populations for whom early appropriate 
measures can be taken. 
\ 
(2) 
McKee states that a screening test is no substitute for a 
competent yearly visual exam. A screening is just a t est or measure­
ment to elicit the possibility of a difficulty in vision, whereas an 
eye examination entails a thorough refraction and analysis by an 
eye practitioner, lending to a diagnosis and a possible prescription. 
Many children pass the various sight screening tests but continue 
to have difficulties in school b ecause of undetected vision-related 
problems. In a professional vision examination, a single finding 
or subtest is not relied upon to make a diagnosis and prescribe. 
Therefore, no single screening test, such as visual acuity, should 
be the criterion to make a referral. No single screening battery nor 
single professional examination battery is a valid predictor of 
academic success. 
Many of the preschool vision scre ening programs have been con­
cerned with the acuity or a very little more. Even those that test 
for strabismus and amblyopia do not answer the problems of early 
id entification of the academic high risk child, Myopia is found to 
correlate negatively with academic failure, but hyperopia and ast­
igmatism were statistically significantly associated with grade 
repetition in males, 
It is felt that the learning disabilities problem is mainly 
an educational one and education should in fact solve it, but in 
one way or another, education has aske'-� for help, However, all 
professions, dealing with children, agree there are other functions 
(3) 
in addition to vision and hearing which may influence learning. 
After the O.D. assists a child in the development of his visual, 
perceptual and integrative skills, the child then should be more 
receptive to educational techniques. However it is the educator 
who must assist the child with the development of specific reading 
and other academic skills. 
Little relationship is found between the results of the modified 
clinical techniques and readiness, but there was a significant 
correlation between perceptual motor .skills and school readiness. 
Such a correlation was shown in a study by Lakin and Chojnacki who 
reported on an on-going kindergarten screening and ii-raining program, 
The investigators evaluated the following, ,1. detailed visual 
discrimination at distance. 2. balance of detailed discrimination, 
J. near-focusing abili.ty, 4. balance of near-focusing ability, 5. 
fine motor control, 6. binocularity, ?. right-left awareness, and 8, 
established handednes,;, All children were evaluated by a visiting 
teacher, a perceptual motor consultant, a speech therapist, a 
diagnostician, and a school nurse. 181 were screened, Of this 
total, 1 03 were placed in enrichment programs. At the conclusion 
of one year, 33 were judged to have made sufficient progress to oe 
_expected to cope normally with the first grade curriculum. The 
remaining individuals were scattered between those requiring individual 
attention and those needing to be observed during the first grade, 
There were also some needing to be referred for outside professional 
assistance. 1 
Dr. Arnold Sherman in the Feb, 1973 issue of the AOA Journal 
made a study using 50 children that were referred by educators, 
(4) 
psychologists and reading teachers as having a learning disability. 
There were 39 males and 11 females. The ages ran from 6 to age 13. 
The areas evaluated were divided into 3 general areas of difficulty. 
1. eye problems, 2. mechanical vision problems and J. visual per­
ceptual motor problems. Area one included ocular pathology, visual 
acuity and overt strabismus. Area two included fusion difficulties, 
accommodatuve difficulties, pursuit and saccadic fixation ability. 
Area three included form reproduction, directionality skills, bilateral 
integration and visual skills. ( Refer to table on following page ) 
From the above clinical data, a relationship is establishedo 
The mechanical and visual perception-motor skills have a high incidence 
of difficulty as compared to the so-called eye problems. We can 
now understand the dilemma of school nurses, teachers, and parents 
when many eye examinations reveal no desease, 20/20 vision and no 
errors. Yet they are obviously aware of a visual problem inhibiting 
acadimic performance. Any eye exam of learning disabled children 
must include mechanical and perceptual motor tests in order to 
properly identify children having vision difficulty,2 
Children are frequently brought for a visual evaluation primarily 
becaust� they are doing poorly in school. Usually the parents want 
to know if there is any vision handicap which might account for the 
child's poor performance in school. It might not be a vision problem 
that is causing the problem. We really need to know the child's 
potential capabilities. A 10 year old with a mental age of 10 years 
who is lagging 3 years is vision development and also underachieving 
is quite likely to respond to vision therapy. How-ever, another 10 
Summary of Sherman's Study on Vision Difficulties 
I EYE PROBLf™S NUMBER OF CHILDREN PERCENTAGE OF CHILDREN 
A. Pathology 
active 
old inactive 
B. Visusl Acuity ( poorer than 20/40 
one or both eyes ) 
c. Refractive Errors 
One or both eyes 
greater than 3/4 D.myopia or 
hyperopia or 1/2 D. astigmatic 
0 
1 
5 
8 
D. Strabismus 4 
3 exotropia ( alt. ) , 1 esotropia ( alt. ) 
II. MECHANICAL VISION PROBLEMS 
A. Binocular Fusion 
B. Focus Ability 
c. Focus Facility 
D. Orular-motor Efficiency 
(Pursuit and saccadic fixations ) 
E. Eye-hand Coordination 
III. VISUAL PERCEPTUA�MOTOR DIF'FICULTIES 
A. Form Reproduction 
B. Directionality 
(revealed by organization ) 
c. Bilateral Integration 
D. Visualization 
46 
JS 
44 
48 
45 
36 
39 
35 
40 
0 
2 ( old corneal 
ulcer ) 
10 
16 
8 
92 
76 
88 
96 
90 
72 
78 
70 
80 
(5) 
year old with a mental age of 7 years, poor academic performance and 
a 3 year lag in vision development may already be performing at his 
optimal level of perfonnance, If only the lag in vision development 
is known, it is impossible to differentiate between the cases above. 
This is why the bnst predictor of potential academic capability could 
be a valid individually administered I.Q. test. Those given by a 
trained and experienced. psychologist are the best predictor of 
potential. The Gates-McGinitie which is given by a qualified reading 
teacher or special educater can also be a great help. 3 
Numerous reviews have concluded that there is no significant 
difference in the refractive status of achieving and under-achieving 
children. It can be concluded that in general the refractive status 
and sight ability of children does not differ dramatically between 
Vie population of achieving and ·Jnderachieving children, although in 
individual cas.es, it may hinder efficiency, 4 
For this reason it is important to look into other areas such as 
I. Q. and other aspects that could be causing the child to lag behind 
his potential. 
The concept of vision consisting solely of 20/20 eyesight and 
healthy eyes is one postulated more than one hundred years ago and 
is pitifully out of date in an atomic age. It is important to note 
that there is an extreemly low correlation between refractive error 
artd beginning reading, Other visual functions such as accommodation, 
convergence and fusion only play a small role at this stage. For a 
child's first five years of life, all of his language experience is 
strictly oral and auditory. There is no reading or writing involved. 
When he enters first grade he has to be able to make this intersensory 
'• 
(6) 
shift from audition to vision. The visual skills involved at this 
stage of learning are visual directional awareness, visual form 
perception , intersensory integratio n and eye-hand coordination. 
These visual abilities that are necessary for beginning reading are 
not likely to be identified on the basis of examining the child for 
eye health, visual acuity or corrective lens findings. These skills 
will be found only on investigation of the development of :vision, 
with special emphasis of form perception, directionality, eye-hand 
coordination, and the intersensory match between vision and the other 
sensory modalities. An exami nation i..hat does not include these areas 
of invc;.;tigation will likely result in the undeLdiagnostic statement 
that no ..,hing is wrong with t.J:u.:.> childs eyes. 
In grruies one and two, binocular vision -pl :ws a very s'T';:il l 
rrJP 1.n ef-f'ective visu'll perforrnarice beca11se the nrint is isolated, 
and attention is demandet1 o"l1 y f'o: �hnrt periods of time. A1ong about 
third or forth grade , there is an abrupt redu cU 0 n in pr-j nt size in 
text books, and on this level , binocular vision problems can be 
significant in reading. Poor binocular vision can cause words to run 
together, can cause fatigue, carelessness, gr eat loss of comprehension 
and omissions. It i s  better to he completely nm�-eyed th;:i.n inefficiently 
two-eyed. Because of this, many one-eyed children ( turned eye or 
one amblyoT1-1.c eye ) apparently have no difficulty in the two-dim­
ensional reading task, Tn generaJ, visual skills play a much greater 
role in reading and learning efficiency than they do in the 8.spect 
of learning to read. 
Any child with a learning problem should be referred for a 
complete evaluation fo his vision. But this should be a modEl of vision 
i4hich incorporates the perceptual developmental and integrative aspects 
along with functions of acuity, fi.xation, accommodation, convergence 
and fusion. Professionals appear to be so busy labeling the learning 
disabled child that they seem unable to do much to help him. 
Optometric vision training is the remedial therapy designed to 
teach the child proper use of his visual mechanisms so that he can 
effectively respond to standard academic teaching procedures. 
In evaluating reasons for a childs learning disabilities, consid­
erations must be given to home environment, experiential background, 
motivation to learn, genetic greymatter, general physical health 
and development, and good teaching techniques. There must be complete 
interdisciplinary cooperation between all the professions concerned with 
the childs future, education, psychology, optometry, pediatrics, 
neurology, speech therapy, and others.5 
Methods: 
In attempting to narrow down the scope of our project, we first 
decided to concentrate on the individuals within the first three grade 
levels. Later, due to information avai1able at the schools, we felt 
that a further reduction would be necessary in order to obtain a 
standardized comparison. 
The vision scrP.ening records were available for our use through 
the Optometric Clinic . We decided to limit the project to the Kinder­
garten children of 1Q?J-74. This decision was made after much eval­
uation of materials avai1able. Since we had both scholastic information 
(8) 
and the vision screening information for this age level, it was felt 
a more direct comparison could be made. 
The v is ion screening program was structured to encompass various 
areas of basic optometry: 
1). V isual acuities, binocular and monocular. The value needed 
to pass was set at 20/30 or better, monocularly. 
2) The cover test. Through the results of this test, individuals 
with tropias or eye turns, and high phorias were detected. Results 
of less than 4 esophoria or 4 exophoria were needed to pass. 
J). Fixations a.nd nursuits, in a.11 meridians of gaze. Any inability 
to complete this test with ease resulted in referral for a complete 
v ision examination. 
4). Stereopsis and color v ision. This again gave us an idea of 
how well the individual was using his/her rcyes together, and if a 
color deficiency was noted, the parents were notif ied. 
5), Static retinoscopy. This enabled a refractive error ident­
ification for each student. Using this test, near of far sightedness, 
and astigmatisms were detected. A referral letter resulted with 
f indings of myopia (near-sightedness) of -.50 d iopters and hyperopia 
(far-sightedness) of +1.50 diopters. The astigmatism factor which 
resulted in failure was 1.00. The an isometropia, or d ifference in 
refractive errors between the two eyes which resulted in failure, was 
also 1.00 d iopter. 
6) Dynamic retinoscopy. The monocular estimation method (MEM) 
was used to determine the child's point of clearest vision in regard 
to the plane at which the target is actually located. This test 
(9) 
involves both systems of accommodation (focus) and convergence (pointing 
of the eyes ), and the relationship to each other during a near task. 
Referral letters were based on a result of 1.75 diopters off the plane. 
?) Near - point- of - convergence. This examination tests the 
student'-s ability to bring an object close to his/her face and keep a 
single picture of the object. Referral limits were a break/recovery 
finding of 4.75/7.50 inches. 
8) Ophthalmoscopy. This test included both the external and 
internal evaluation of the general health of the eye. Any abnormalities, 
considered pathological, were referred for a more complete work-up. 
The vision screening test was administered under the sunervision 
of licensed optomerrists within the staff of Pacific University, 
Assisting these individuals were students who had been trained in the 
various areas in which they were involved. 
The results of the vision screening were compiled � the opt­
ometric c1inic. Checking these results on the individuals involved 
within the confines of our project, it was found that 84 out of a total 
of 189 students in Kindergarten during the 197J-74 school year received 
a referral letter. This referral letter usually stated the reason 
for the referral and urged the parent or guardian to seek a follow-up 
examination on the child's vision. Since the screening was conducted 
in the spring of the year, it would enable appointments to be made 
for the summer months. 
In our consultat1.ons with the school system in Forest Grove, 
we were made knowledgeable of the various concentrated efforts to 
(10) 
cultivate the potential which exists in each student. We were also 
made aware of a program recently initiated by the Fo�est Grove school 
system which tested basically the readiness of the student upon 
entering the school system. The Gates-MacGinitie test was administered 
to each student in kindergarten during the year 1973-74. The Gates­
MacGinitie test probes seven different areas of learning: 1) Listening 
comprehension. 2 )  Auditory discrimination. 3) Visual discrimination. 
4) Following directions. 5) Letter recognition. 6) Visual motor coord­
ination. 7) Auditory blending. The Gates-MacGinitie was administered 
by teachers within the school system. The results were recorded in 
three different categories: 1) The raw score, or total num1-,er correct. 
2) A stanine evaluation, basing the score on a total of ten points 
with 10 being the highest and one being the lowest. 3) A weighted 
score, derived from the stanine score. This was done multipJying the 
stanine by a certain weighted figure furnished by the Gates-MacCinitie 
test. 
The Forest Grove school system used basically the wei ·'hted 
score in determining the student's standing within the class. Those 
who "failed" the Gates-MacGinitie were enrolled in a course entitled 
the Primary Diagnostic Reading Program. (P.D.R.P.). The criteria 
for pass or fail was directly related to the amount of funding available 
to the school district. Since the number enrolled by the P.D.R.P. 
was governed by the amount of funding, the failure criteria was not 
a set factor, but rather quite arbitrary. During the year 1973-74, 
arrangements were made to enable 57 students to participate in the P.D.R.P. 
After the initial Gates-MacGinitie testing, which took place in 
( 11) 
January, the students who h�d lower weighted scores than the cut-off 
were tutored in areas in which they were low. In May of the same year, 
a post-test was administered. At this time a pass/fail criteria was 
an increase of the total weighted score by seven points. Those students 
with whom the teacher had made the decision to retain for an extra 
year in kindergarten were omitted from the P.D.R.P. and.the reading 
post-test. 
In the area of auditory testing and it's relationship to academic 
achievement, little data was available. No overall hearing screening 
test was administered to our knowledge, It should be noted that if in 
the event a hearing problem was suspected, the student was referred to 
the Auditory Center of Pacific University. 
Information on the vision screening was received by the schools 
to be placed on file for' the school nurse to check at a later date. 
She could also helr in makinp, certain that the student received a 
comnlete vision examination if required, If the ncirent or guardian 
chose to bring the student to Pcl.cific University Optometrlc Clinic, 
it was to our benefit to keep the school informf!d of th� results 
from the vision examination. 
'T'he F0rest Grove school system was ab} e to arlminist.or rnnre d1rect 
control tn their f.--ll0w-u11 ...,r0,o:ram of the academi<' a.,..e�. TJ.iP r.�+r.:><>­
MacGiniti'-- was given as :part of the P.D.R.P., .. nicn was funded under 
tLe fitle 1 iederal government supported system. Therefore, each child 
that needed help , proviu.ing funas were available, received academic help. 
Those students who qualifieci for help were visi t.ed at i1ome along 
with their parents by an "extreme learning problems teacher". (An 
extreme learning problems teacher is an individual who is either a 
(12) 
certified teac1,er or ar" instructional aide. They are employed only to 
help the students within the Primary JJiagnostic Heading Program. 
These visits consisted of a forty-minute weekly session ai, W!lich time 
the teacher would be able to help the student and instruct the parent so 
they could assist the child throughout tbe rest of the week. The parent 
was instructed to assist tue student for fifteen minutes per day 
until the next session with tne "extreme learning problems teacher". 
During the next session the student would be checked as to his/her 
understanding of the previous material and then instructed along with 
his/her parents in material for the next session. The evaluation 
of the program was based on a comparison of the pre and post tests 
of the Gates-MacGinitie. The student also needed to demonstrate compet­
ency in 80% of the skills items specified by the "Home teaching skiHs 
check list", of which a copy is included in the appendix of this paper. 
As previously stated, the vision therapy program was not as 
controlled, probably dµe to the lack of a "captive group" as the 
educators have to work with in the schools. The same group was 
available for the initial screening but the follow-up program was 
handled in a completely different manner. The parents or guardians 
involved in the referral presentations were free to go where they 
wanted for a visual examinationo In fact, due to the limitations put on 
the clinicg it is q_uestlonab]e as to the number of students who 
actually received the visual help they needed. It was hoped that a 
large percentage of students who needed further vision care would be 
able to increase their ability to reach their potential in school 
through the knowledge of their visual needs. Students who were 
examined at Pacific University College of Optometry received a complete 
exam 
(13) 
Hopefully, together with the educat ors involved within the school 
district, these screening programs can become m.ore routine. 'rherefore, 
if a student did not receive the vision care required, they would be 
detected each time they were screened and hopefully proper steps 
would be taken. 
RESULTS: 
In analyzing the available information it is quite interesting to 
draw correlations in attempts to evaluate techniques employed. 
Tables 1 and 2 are provided to help visualize the breakdown and 
percentages of students involved in various subgroups. 
It was found that 189 students were involved in both the vision 
screening and the Gates-MacGinitie test in the F�irest Grove School 
system. From this group 84 or 44.4% failed the vision screening 
test, Checking the Gates-MacGinitie scores it was found that there 
were five distinct groups. 
Group I - Total students in both vision screening and Gates­
MacGini tie tests. 
GroupI I  - Students within the Primary Diagnostic Reading Program. 
Group III - Students within the Primary Diagnostic Reading Program 
but who also failed the vision screening test. 
Group IV - Students who did not fail the Gates-MacGinitie test 
Group V � Students not in the Primary Diagnostic Reading Program 
but falled the vision screening test. 
Group I consisted of 189 total students involved. In group II 
57 students participated in the Primary Diagnostic Reading Program, 
or 30. 1%. From Group II, 18 failed the vision screening, or 31.5% 
and are identified as Group III. Looking at the 132 students (Group IV) 
who did not qualify for entrance into the Primary Diagnostic Reading 
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Table 1 
Percentage of subgroups of students involved in both the 
vision screening tests and the Gates-MacGinitie tests 
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Students enrolled in Primary Diagnostic 
Reading Program. � - Students with vision problems--Average Students not enrolled in Primary Diagnostic Reading Program. weighted score 
r=J - Students without vision problems--Average weighted score 
c:=J- Students with vision problems--Average readiness standard score 
� - Students without vision problems--Average readiness standard score 
� - Students without vision problems�Average weighted score 
~ - students with vision problems--Average weighted score 
(14) 
program, it was found that 42 students (Group V) failed the vision 
screening test or 31.8%. Therefore, the differences shown in per­
centile of vision problems detected within Group II which lacks school 
readiness versus groupIV which were not in the P.D.R.P. was 0.3% (31.8-
31.5%). We were finding more visual problems detected within that group 
not having reading readiness problems. The smallness of this numbEr 
shows lack of significance. 
Table J presents the breakdown in the areas showing the greatest 
number of failures within the vision screening program, The different 
categories are presented with the number of students failing that section 
of the test, and the color coding denoting whether or not they were within 
the P.D.R.P. Also included to help demonstrate a more complete 
understanding of the figures are percentages representing both groups 
within the total number. It should be pointed out that the percentage 
of those with detected reading readiness problems is J0.1% of the total, 
and the group not in the P.D,H.P, (Group IV) represents the other 69.9%. 
Only variations from this 1:2 ratio could be used in and study of sign­
ificance. From that point of view, only the categories of nearpoint 
of convergence and pursuits and fixations show a significant amount 
of deviation. The category of stereopsis has not been included due to 
the extremely small number included within this area, 
Looking at specific results of the Gates-MacGinitie test, 
it is difficult to draw and meaningfull conclusions. Evaluations were 
made of the average weighted scores of those students enrolled. in 
the Primary Diagnostic Reading Program or Group II. A division 
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(15) 
was made between those with detected vision problems ( Group III ) 
versus those without detected vision problems ( Group II ) .  It was 
found that Group III had a weighted score average of 50.33 on the 
Gates- MacGinitie test. Group II had an average score of 46.31 on the 
Gates-MacGinitie test. Furttier attempts to bring out correlations 
were made by averaging the readiness standard score for groups. III 
and II, Again group III had a higher average, 44. 00 as compared 
with 39,48 for group II. 
Another comparison was made with the group not involved in the 
Primary Diagnostic Heading Program ( group IV). It was found that the 
average weighted score for group IV was 74.84. The average weighted 
score for group V was 79.52, or 4.68 points higher than group IV'. 
Due to the inability to get the complete records, we were not able to 
present averages for these groups on the readiness standard scores. 
Special consideration was given to those within the group which 
failed the vision screfning and also were enrolled in the"Primary 
Diagnostic Reading Program ( group III). Individual scores were 
obtained for the seven categories previously mentioned with each 
category evaluated three different ways: 1) Raw score 2)  Stanine. 
3) W:eighted Score. Since no correlations could be made to determine 
if one aspect of the student's development was less developed than 
another, the data due to the length, was not included in this project. 
Summary: 
In looking at the overall picture drawn by the investigation 
of the comparisons between the vision screening and the Gates-Mac 
Ginitie results, an evaluation is difficult. From both our study 
(16) 
and research of the literature, no direct correlations can be made 
between the two results. We feel that the vision screening definitely 
was good and rewarding since it detected many students who needed 
visual aid. Yet, as we must conclude; the visual screening was not 
structured to find those students with learning problems due to a 
poorly oriented system! 
1) The sample was too small to make valid statistical inference 
2) Future studies, based on an analysis of vision scrr�ening 
data may determine a trend .-1hich would be of diagnostic 
educational value, specifically, NPC and cover test may 
prove diagnostically valuable with children evidencing learning 
problems 
We recommend that the vision screening conducted by Pacific 
University Optometric Clinic should be continued in the future. 
But, suggest a direct communication could be established between 
the Optometric Clinic and the Forest Grove school system so students 
thought to have poor visual coordination could also be tested in our 
Developmental Clinic. In this way learning problems due to vision 
problems would become more apparent. It stands to reason that in 
order to detect a specific vision problem, you must conduct specific 
tests. 
It is rather rare for any learning-disabled child to show 
deficiencies only in one area of behavior and development and it 
is hard to imagine that all leaniing disabilities are associated 
with some singular syndrome of causes symptoms and effects. There is no 
doubt that an O.D. is a rightful member of the team. Many O.D.s 
possess the capabilities, knowledge, experience and desire to help 
the learning-disabled child and many O.D.s pursue this work on a 
daily basis. 
(17) 
The mainstream activities of optometry should best be viewed 
with reference to the concept of readL1eG..3 and the optometrist should 
make a uirect referral to a special educator or tutor for analysis and 
remediation of educational deficits following or to supplement visual 
training. 
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